Marine aerosols play a dominant role in a number of pertinent biogeochemical cycles, including the nitrogen cycle. Proteinaceous organic nitrogen (ON) makes a significant contribution to the total nitrogen content in marine aerosols. Conventional methods of marine ON analysis lack the sensitivity, and by extension temporal resolution, necessary to address potential local and temporal fluctuations in ON levels due to oxidative processing, underscoring the need for high-sensitivity, on-line, real-time methodologies to compliment current approaches to marine aerosol analysis. Aerosol mass spectrometry (AMS) has become an essential tool in monitoring aerosols, both in field-and laboratory-based studies. The high sensitivity and fast time response afforded by AMS techniques make it an ideal tool for real-time measurements of marine ON. A novel method of AMS, bipolar near-infrared laser desorption/ionization aerosol mass spectrometry (BP-NIR-LDI-AMS), has been developed in the Petrucci Research Laboratory at UVM for the on-line, real-time analysis of organic aerosols at atmospherically relevant concentrations. BP-NIR-LDI-AMS employs a single laser pulse of near-infrared radiation to desorb and ionize organic aerosols deposited onto an aluminum probe, resulting in the generation of ions that are then extracted into a time-offlight mass spectrometer for subsequent chemical analysis. The soft ionization afforded by BP-NIR-LDI-AMS results in minimal fragmentation of molecular analytes to produce exclusively intact pseudomolecular ions, greatly simplifying chemical deconvolution of complex, multicomponent aerosol samples. Limits of detection for amino acids representative of the proteinaceous ON component of marine aerosols range from 208 pg for threonine to 280 pg for ornithine. BP-NIR-LDI-AMS was used in conjunction with a custom-built flow reactor to study the heterogeneous oxidative processing of amino acids by ozone, both in the presence and absence of oleic acid (OA), a surrogate for cellular lipidic content. BP-NIR-LDI-AMS permitted unambiguous identification of particlephase oxidized products (secondary and tertiary amides), most likely arising from reactions of the amino acids with secondary ozonides and stabilized Criegee intermediates from OA. With improvements in analyte detectability of over two orders of magnitude and enhanced temporal resolutions relative to other AMS techniques, BP-NIR-LDI-AMS presents an ideal method for the real-time analysis of organic particles found in the marine troposphere.
